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DETAILED ACTION 

Election/Restrictions 
Claims 85 and 86 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on July 23, 2007. 

Claim Rejections • 35 USC §112 
Claims 22 and 82 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 82 is indefinite because the claim should end in a period. 

Claim 22, line 2, is indefinite because "the sputter target racetrack area" lacks 

antecedent basis. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-7, 9 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Case et al. (U.S. Pat. 4,818,357) in view of Ovshinsky et al. (U.S. Pat. 5,534,711). 

Regarding claim 1 , Case et al. teach forming a semiconductor material on a 
substrate including providing a target made of semiconductor material in a sputter 
deposition chamber. Introducing a sputter gas into the chamber. Conducting a 
sputtering process on the target to produce a deposited semiconductor film on the 
substrate. Maintaining the semiconductor target at a temperature of less than about 
350 degrees during the sputtering process. The semiconductor can be binary. (Column 
7 lines 25-32; Column 7 lines 54-56; Column 8 lines 52-63) 

Regarding claim 2, Case et al. teach that the target is temperature is maintained 
at less than 250 degrees C during the sputtering process. (Column 7 lines 54-56) 

Regarding claim 4, Case et al. teach the power density can be "less than about" 
1 W/cm 2 . (Column 7 lines 56-58; i.e. 1.1 W/cm 2 is interpreted to read on " less than 
about" 1 W/cm 2 .) 

Regarding claim 5, Case et al. teach the target can be kept at a temperature less 
than 350 degrees C and less than 40 mTorr. (Column 7 lines 44-51; Column 7 lines 54- 
56) 

Regarding claim 6, Case et al. teach the target can be kept at a temperature less 
than 350 degrees C. (Column 7 lines 54-56) 
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Regarding claim 7, Case et al. teach maintaining the target at less than 350 
degrees C and utilizing a sputter gas having a molecular weight greater than neon. 
(Column 7 lines 54-56; Column 7 lines 25-32; Column 8 lines 32) 

Regarding claim 9, Case et al. teach maintaining the target below 350 degrees C 
by utilizing a cooling apparatus. (Column 6 lines 28-30) 

Regarding claim 12, Case et al. teach that the sputtering can be performed in AN 
RF field. (Column 10 lines 42) 

The differences between Case et al. and the present claims is that the 
semiconductor material be silver selenide is not discussed (Claim 1), utilizing a sputter 
power less than 200 W is not discussed (Claim 3) and utilizing a pressure less than 10 
mTorr is not discussed (Claim 6). 

Regarding the semiconductor material being silver selenide (Claim 1), Ovshinsky 
et al. teach Ovshinsky et al. teach a method of forming a memory device from 
semiconductor material. The memory device have a large dynamic range of electrical 
resistance values. (See Abstract; Column 1 lines 19-33) The memory material of the 
device is formed from a plurality of atomic constituent elements including at least one 
chalcogen element (i.e. Se) and may include at least one transition metal element (i.e. 
Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
layered by forming a plurality of discrete, relatively thin layers of different composition. 
Any number of layers can be used and multiple layers of the same alloy may be present 
in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 
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Regarding claim 3, Ovshinsky et al. teach utilizing a sputter power of 40-60 watts 
for depositing the semiconductor material. (See Table 2) 

Regarding claim 6, Ovshinsky et al. teach utilizing a pressure 4-8 mT for 
sputtering semiconductor material. (See Table 2) 

The motivation for utilizing the features of Ovshinsky is that it allows for making a 
semiconductor memory element. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Case et 
al. in view of Ovshinsky et al. as applied to claims 1-7, 9 and 12 above, and further in 
view of Boys et al. (U.S. Pat. 4,500,408). 

The difference not yet discussed is the position of the magnetron to control 
temperature. (Claim 8). 

Regarding claim 8, Boys et al. teach positioning a magnetron to control the 
temperature. (Column 5 lines 34-45) 

The motivation for positioning a controllable magnetron is that it allows control of 
temperature of the target. (Column 5 lines 34-45) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Boys et al. because it 
allows for control of temperature of the target. 
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Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Case et al. in view of Ovshinsky et al. as applied to claims 1-7, 9 and 12 above, 
and further in view of Sellers (U.S. Pat.5,81 0,982). 

The difference not yet discussed is using DC or pulsed Dc for the sputtering 
process. (Claims 10 and 11) 

Regarding claims 10 and 11, Sellers teach applying pulses of a positive voltage 
onto negative dc sputtering current that is applied to the target of a dc sputtering 
process to create a reverse bias. This charges insulating deposits on the target to the 
reverse bias level, so that when negative sputtering voltage is reapplied to the target, 
the deposits will be preferentially sputtered away. The reverse bias pulses are provided 
at a low duty cycle, i.e., with a pulse width of 0.25 to 3 microseconds at a pulse range of 
40 to 200 KHz. (See Abstract) Sellers further teach that the pulse DC sputter deposition 
process eliminates dielectric materials and other impurities on the target. (Column 4 
lines 55-58) 

The motivation for utilizing a pulse DC sputter deposition process, a particular 
frequency of the pulse DC sputter deposition process and the pulse width range of the 
pulse DC sputter deposition process is that it will allows for reduction or elimination of 
sources for arcing. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized DC and pulsed DC sputtering as taught by 
Sellers because it eliminates arcing. 
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Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Case etal. (U.S. Pat. 4,818,357) in view of Ovshinsky et al. (U.S. Pat. 5,534,711). 

Regarding claim 13, Case et al. teach forming a semiconductor material on a 
substrate including providing a target made of semiconductor material in a sputter 
deposition chamber. Introducing a sputter gas into the chamber. Conducting a 
sputtering process on the target to produce a deposited semiconductor film on the 
substrate. Maintaining the semiconductor target at a temperature of less than about 
350 degrees during the sputtering process. The semiconductor can be binary. (Column 
7 lines 25-32; Column 7 lines 54-56; Column 8 lines 52-63) 

Regarding claim 14, Case et al. teach that the target is temperature is maintained 
at less than 250 degrees C during the sputtering process. (Column 7 lines 54-56) 

The difference between Case et al. and the present claims is that the 
semiconductor material be silver selenide is not discussed (Claim 13), utilizing a sputter 
power less than 200 W is not discussed (Claim 15) and utilizing a power of less than 
100 W is not discussed (Claim 16). 

Regarding the semiconductor material being silver selenide (Claim 13), 
Ovshinsky et al. teach Ovshinsky et al. teach a method of forming a memory device 
from semiconductor material. The memory device have a large dynamic range of 
electrical resistance values. (See Abstract; Column 1 lines 19-33) The memory material 
of the device is formed from a plurality of atomic constituent elements including at least 
one chalcogen element (i.e. Se) and may include at least one transition metal element 
(i.e. Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
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layered by forming a plurality of discrete, relatively thin layers of different composition. 
Any number of layers can be used and multiple layers of the same alloy may be present 
in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 

Regarding claims 15, 16, Ovshinsky et al. teach utilizing a sputter power of 40-60 
watts for depositing the semiconductor material. (See Table 2) 

The motivation for utilizing the features of Ovshinsky et al. is that it allows for 
making a semiconductor memory element. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Claims 17-19, 20, 23 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Case et al. (U.S. Pat. 4,818,357) in view of Ovshinsky et al. (U.S. 
Pat. 5,534,711). 

Regarding claims 17, 18, Case et al. teach forming a semiconductor material on 
a substrate including providing a target made of semiconductor material in a sputter 
deposition chamber. Introducing a sputter gas into the chamber. Conducting a 
sputtering process on the target to produce a deposited semiconductor film on the 
substrate. Maintaining the semiconductor target at a temperature of less than about 
350 degrees during the sputtering process. The semiconductor can be binary. (Column 
7 lines 25-32; Column 7 lines 54-56; Column 8 lines 52-63) Case et al. teach the power 
density can be "less than about" 1 W/cm 2 . (Column 7 lines 56-58; i.e. 1.1 W/cm 2 is 
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interpreted to read on " less than about" 1 W/cm 2 .) Case et al. teach that the target is 
temperature is maintained at less than 350 degrees C during the sputtering process. 
(Column 7 lines 54-56) 

Regarding claim 19, Case et al. teach the target can be kept at a temperature 
less than 250 degrees C. (Column 7 lines 54-56) 

The difference between Case et al. and the present claims is that that the 
semiconductor material be silver selenide is not discussed (Claim 17) and how the 
power density is measured (Claims 20, 24) 

Regarding the semiconductor material being silver selenide (Claim 17), 
Ovshinsky et al. teach Ovshinsky et al. teach a method of forming a memory device 
from semiconductor material. The memory device have a large dynamic range of 
electrical resistance values. (See Abstract; Column 1 lines 19-33) The memory material 
of the device is formed from a plurality of atomic constituent elements including at least 
one chalcogen element (i.e. Se) and may include at least one transition metal.element 
(i.e. Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
layered by forming a plurality of discrete, relatively thin layers of different composition. 
Any number of layers can be used and multiple layers of the same alloy may be present 
in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 

The motivation for utilizing the features of Ovshinsky is that it allows for making a 
semiconductor memory element. (See Abstract) 
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Regarding claims 20 and 24, since Case et al. teach the power density to be 
power divided by area which suggest applicant's measurement. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Claims 21, 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Case et al. in view Ovshinsky et al. as applied to claims 17-19, 20, 23 and 24 above, 
and further in view of Boys et al. (U.S. Pat. 4,500,408). 

The differences not yet discussed is the non-uniform erosion (Claim 21) and the 
race track profile (Claim 22) 

Regarding claims 21, 22, Boys et al. teach utilizing a magnetron to produce a 
racetrack profile. (See Figs. 1 , 2) 

The motivation for utilizing the features of Boys et al. is that it allows for 
depositing films. (Column 1 lines 9-12) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Boys et al. because it 
allows for depositing films. 

Claims 25-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Case etal. (U.S. Pat. 4,818,357) in view of Ovshinsky et al. (U.S. Pat. 5,534,711). 

Regarding Claims 25, 26, 27, Case et al. teach forming a semiconductor material 
on a substrate including providing a target made of semiconductor material in a sputter 
deposition chamber. Introducing a sputter gas into the chamber. Conducting a 
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sputtering process on the target to produce a deposited semiconductor film on the 
substrate. Maintaining the semiconductor target at a temperature of less than about 
350 degrees during the sputtering process. The semiconductor can be binary. (Column 
7 lines 25-32; Column 7 lines 54-56; Column 8 lines 52-63) Case et al. teach the target 
can be kept at a temperature less than 350 degrees C and less than 40 mTorr. 
(Column 7 lines 44-51 ; Column 7 lines 54-56) Case et al. teach the target can be kept 
at a temperature less than 250 degrees C and less than 40 mTorr. (Column 7 lines 44- 
51; Column 7 lines 54-56) 

The difference between Case et al. and the present claims is that that the 
semiconductor material be silver selenide is not discussed (Claim 25). 

Regarding the semiconductor material being silver selenide (Claim 25), 
Ovshinsky et al. teach Ovshinsky et al. teach a method of forming a memory device 
from semiconductor material. The memory device have a large dynamic range of 
electrical resistance values. (See Abstract; Column 1 lines 19-33) The memory material 
of the device is formed from a plurality of atomic constituent elements including at least 
one chalcogen element (i.e. Se) and may include at least one transition metal element 
(i.e. Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
layered by forming a plurality of discrete, relatively thin layers of different composition. 
Any number of layers can be used and multiple layers of the same alloy may be present 
in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 
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The motivation for utilizing the features of Ovshinsky is that it allows for making a 
semiconductor memory element. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Claims 28-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Case et al. (U.S. Pat. 4,818,357) in view of Ovshinsky et al. (U.S. Pat. 5,534,711). 

Regarding claims 28, 29, Case et al. teach forming a semiconductor material on 
a substrate including providing a target made of semiconductor material in a sputter 
deposition chamber. Introducing a sputter gas into the chamber. Conducting a 
sputtering process on the target to produce a deposited semiconductor film on the 
substrate. Maintaining the semiconductor target at a temperature of less than about 
350 degrees during the sputtering process. The semiconductor can be binary. (Column 
7 lines 25-32; Column 7 lines 54-56; Column 8 lines 52-63) Case et al. teach the target 
can be kept at a temperature less than 350 degrees C and less than 40 mTorr. 
(Column 7 lines 44-51; Column 7 lines 54-56) 

Regarding claim 30, Case et al. teach that the target is temperature is maintained 
at less than 250 degrees C during the sputtering process. (Column 7 lines 54-56) 

The differences between Case et al. and the present claims is that the 
semiconductor material be silver selenide is not discussed (Claim 28) and utilizing a 
pressure less than 10 mTorr is not discussed (Claim 28). 
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Regarding the semiconductor material being silver selenide (Claim 28), 
Ovshinsky et al. teach Ovshinsky et al. teach a method of forming a memory device 
from semiconductor material. The memory device have a large dynamic range of 
electrical resistance values. (See Abstract; Column 1 lines 19-33) The memory material 
of the device is formed from a plurality of atomic constituent elements including at least 
one chalcogen element (i.e. Se) and may include at least one transition metal element 
(i.e. Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
layered by forming a plurality of discrete, relatively thin layers of different composition. 
Any number of layers can be used and multiple layers of the same alloy may be present 
in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 

Regarding claim 28, Ovshinsky et al. teach utilizing a pressure 4-8 mT for 
sputtering semiconductor material. (See Table 2) 

The motivation for utilizing the features of Ovshinsky is that it allows for making a 
semiconductor memory element. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Claims 31-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Case etal. (U.S. Pat. 4,818,357) in view of Ovshinsky et al. (U.S. Pat. 5,534,711). 

Regarding claim 31, Case et al. teach forming a semiconductor material on a 
substrate including providing a target made of semiconductor material in a sputter 
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deposition chamber. Introducing a sputter gas into the chamber. Conducting a 
sputtering process on the target to produce a deposited semiconductor film on the 
substrate. Maintaining the semiconductor target at a temperature of less than about 
350 degrees during the sputtering process. The semiconductor can be binary. (Column 
7 lines 25-32; Column 7 lines 54-56; Column 8 lines 52-63) Case et al. teach 
maintaining the target at less than 350 degrees C and utilizing a sputter gas having a 
molecular weight greater than neon. (Column 7 lines 54-56; Column 7 lines 25-32; 
Column 8 lines 32) 

Regarding claim 32, Case et al. teach utilizing argon as the sputtering gas. 
(Column 8 line 32) 

Regarding claim 33, Case et al. teach that the gas can be an inert gas which 
include xenon. (Column 7 lines 25-32) 

The differences between Case et al. and the present claims is that the 
semiconductor material be silver selenide is not discussed (Claim 31). 

Regarding the semiconductor material being silver selenide (Claim 31), 
Ovshinsky et al. teach Ovshinsky et al. teach a method of forming a memory device 
from semiconductor material. The memory device have a large dynamic range of 
electrical resistance values. (See Abstract; Column 1 lines 19-33) The memory material 
of the device is formed from a plurality of atomic constituent elements including at least 
one chalcogen element (i.e. Se) and may include at least one transition metal element 
(i.e. Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
layered by forming a plurality of discrete, relatively thin layers of different composition. 
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Any number of layers can be used and multiple layers of the same alloy may be present 
in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 

The motivation for utilizing the features of Ovshinsky is that it allows for making a 
semiconductor memory element. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Claims 34-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Case et al. (U.S. Pat. 4,818,357) in view of Ovshinsky et al. (U.S. Pat. 5,534,71 1). 

Regarding claim 34, Case et al. teach forming a semiconductor material on a 
substrate including providing a target made of semiconductor material in a sputter 
deposition chamber. Introducing a sputter gas into the chamber. Conducting a 
sputtering process on the target to produce a deposited semiconductor film on the 
substrate. Maintaining the semiconductor target at a temperature of less than about 
350 degrees during the sputtering process. The semiconductor can be binary. (Column 
7 lines 25-32; Column 7 lines 54-56; Column 8 lines 52-63) Case et al. teach 
maintaining the target below 350 degrees C by utilizing a cooling apparatus. (Column 6 
lines 28-30) 

Regarding claim 35, Case et al. teach that the target is temperature is maintained 
at less than 250 degrees C during the sputtering process. (Column 7 lines 54-56) 
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Regarding claim 36, Case et al. teach a target backing plate attached to and in 
thermodynamic contact with the semiconductor target. (Column 10 lines 64-68; Fig. 2) 

Regarding claim 37, Case et al. teach the sputtering target has a cooling jacket in 
the form of water jacket. (Column 10 lines 64-68) 

Regarding claim 38, Case et al. teach that the cooling chamber allows a cooling 
fluid to flow across the target backing plate. (Column 10 lines 64-68; Fig. 2) 

Regarding claim 39, the cooling flow is set by the operator and desired 
temperature. (Column 10 lines 64-68) 

Regarding claim 40, since the target can be cooled to a temperature less than 50 
degrees C the cooling fluid must be also at a temperature less than 50 degrees C. 
Such range encompasses applicant's claims. (Column 7 lines 54-56; Column 10 lines 
64-68; Fig. 2) 

Regarding claim 41, Case et al. show in Fig. 2 that the thermal conductivity is 
maximized. (See Fig. 2) 

The differences between Case et al. and the present claims is that the 
semiconductor material be silver selenide is not discussed (Claim 34). 

Regarding the semiconductor material being silver selenide (Claim 34), 
Ovshinsky et al. teach Ovshinsky et al. teach a method of forming a memory device 
from semiconductor material. The memory device have a large dynamic range of 
electrical resistance values. (See Abstract; Column 1 lines 19-33) The memory material 
of the device is formed from a plurality of atomic constituent elements including at least 
one chalcogen element (i.e. Se) and may include at least one transition metal element 
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(i.e. Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
layered by forming a plurality of discrete, relatively thin layers of different composition. 
Any number of layers can be used and multiple layers of the same alloy may be present 
in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 

The motivation for utilizing the features of Ovshinsky is that it allows for making a 
semiconductor memory element. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Case et 
al. in view of Ovshinsky et al. as applied to claims 34-40 above, and further in view of 
Hollars et al. (U.S. Pat. 5,753,092). 

The difference not yet discussed is the color black. (Claim 42) 

Regarding claim 42, Hollars et al. teach utilizing black paint on elements to 
facilitate heat removal. (Column 10 lines 45-56) 

The motivation for utilizing the color black is that it facilitates heat removal. 
(Column 10 lines 45-56) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the feature of Hollars et al. because it 
allows for assisting in heat removal. 



Application/Control Number: 10/712,106 Page 18 

Art Unit: 1753 

Claims 43-44 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Case et al. (U.S. Pat. 4,81 8,357) in view of Ovshinsky et al. (U.S. Pat. 5,534,71 1 ). 

Regarding claim 43, Case et al. teach forming a semiconductor material on a 
substrate including providing a target made of semiconductor material in a sputter 
deposition chamber. Introducing a sputter gas into the chamber. Conducting a 
sputtering process on the target to produce a deposited semiconductor film on the 
substrate. Maintaining the semiconductor target at a temperature of less than about 
350 degrees during the sputtering process. The semiconductor can be binary. (Column 
7 lines 25-32; Column 7 lines 54-56; Column 8 lines 52-63) In Fig. 2 Case et al. show 
the appropriate spacing between the target and the substrate. (See Fig. 2) 

Regarding claim 44, Case et al. teach that the target is temperature is maintained 
at less than 250 degrees C during the sputtering process. (Column 7 lines 54-56) 

The difference between Case et al. and the present claims is that the 
semiconductor material be silver selenide is not discussed (Claim 43). 

Regarding the semiconductor material being silver selenide (Claim 43), 
Ovshinsky et al. teach Ovshinsky et al. teach a method of forming a memory device 
from semiconductor material. The memory device have a large dynamic range of 
electrical resistance values. (See Abstract; Column 1 lines 19-33) The memory material 
of the device is formed from a plurality of atomic constituent elements including at least 
one chalcogen element (i.e. Se) and may include at least one transition metal element 
(i.e. Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
layered by forming a plurality of discrete, relatively thin layers of different composition. 
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Any number of layers can be used and multiple layers of the same alloy may be present 
in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 

The motivation for utilizing the features of Ovshinsky is that it allows for making a 
semiconductor memory element. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Claims 45-49 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Case et al. (U.S. Pat. 4,818,357) in view of Ovshinsky et al. (U.S. Pat. 5,534,711). 

Regarding claim 45, Case et al. teach forming a semiconductor material on a 
substrate including providing a target made of semiconductor material in a sputter 
deposition chamber. Introducing a sputter gas (Argon) into the chamber. Conducting a 
sputtering process on the target to produce a deposited semiconductor film on the 
substrate. Maintaining the semiconductor target at a temperature of less than about 
350 degrees during the sputtering process. The semiconductor can be binary. (Column 
7 lines 25-32; Column 7 lines 54-56; Column 8 lines 52-63) Case et al. teach the target 
can be kept at a temperature less than 350 degrees C and less than 40 mTorr. 
(Column 7 lines 44-51 ; Column 7 lines 54-56) 

Regarding claim 46, Case et al. teach the sputter gas can be argon. (Column 7 
lines 54-56; Column 7 lines 25-32; Column 8 lines 32) 
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Regarding claim 47, Case et al. suggest the gas can be an inert gas which 
encompasses xenon. (Column 7 lines 25-32) 

Regarding claim 48, Case et al. teach the target can be kept at a temperature 
less than 350 degrees C. (Column 7 lines 44-51; Column, 7 lines 54-56) 

Regarding claim 49, Case et al. teach maintaining the target below 350 degrees 
C by utilizing a cooling apparatus. (Column 6 lines 28-30) 

The differences between Case et al. and the present claims is that the 
semiconductor material be silver selenide is not discussed (Claim 45) and utilizing a 
pressure less than 10 mTorr is not discussed (Claim 45). 

Regarding the semiconductor material being silver selenide (Claim 45), 
Ovshinsky et al. teach Ovshinsky et al. teach a method of forming a memory device 
from semiconductor material. The memory device have a large dynamic range of 
electrical resistance values. (See Abstract; Column 1 lines 19-33) The memory material 
of the device is formed from a plurality of atomic constituent elements including at least 
one chalcogen element (i.e. Se) and may include at least one transition metal element 
(i.e. Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
layered by forming a plurality of discrete, relatively thin layers of different composition. 
Any number of layers can be used and multiple layers of the same alloy may be present 
in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 

Regarding claim 45, Ovshinsky et al. teach utilizing a pressure 4-8 mT for 
sputtering semiconductor material. (See Table 2) 



Application/Control Number: 10/712,106 Page 21 

Art Unit: 1753 

The motivation for utilizing the features of Ovshinsky is that it allows for making a 
semiconductor memory element. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Claims 50-57 and 59 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Case et al. (U.S. Pat. 4,818,357) in view of Ovshinsky et al. (U.S. Pat. 5,534,711). 

Regarding claims 50, 51 , since Case et al. in combination with Ovshinsky et al. 
teach producing films at applicant's conditions then the film produced is considered to 
be defect free. (See Case et al. and Ovshinsky et al. discussed above) 

Regarding claim 50, 51 , Case et al. teach forming a semiconductor material on a 
substrate including providing a target made of semiconductor material in a sputter 
deposition chamber. Introducing a sputter gas into the chamber. Conducting a 
sputtering process on the target to produce a deposited semiconductor film on the 
substrate. Maintaining the semiconductor target at a temperature of less than about 
350 degrees during the sputtering process. The semiconductor can be binary. (Column 
7 lines 25-32; Column 7 lines 54-56; Column 8 lines 52-63) 

Regarding claim 52, Case et al. teach that the target is temperature is maintained 
at less than 350 degrees C during the sputtering process. (Column 7 lines 54-56) 

Regarding claims 53, 54, Case et al. teach that the target temperature is 
maintained at less than 350 degrees C during the sputtering while the power density 
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can be "less than about" 1 W/cm 2 . (Column 7 lines 56-58; i.e. 1.1 W/cm 2 is interpreted 
to read on " less than about" 1 W/cm 2 .) 

Regarding claim 55, Case et al. teach the target can be kept at a temperature 
less than 350 degrees C and less than 40 mTorr. (Column 7 lines 44-51 ; Column 7 
lines 54-56) 

Regarding claim 57, Case et al. teach maintaining the target at less than 350 
degrees C and utilizing a sputter gas having a molecular weight greater than neon. 
(Column 7 lines 54-56; Column 7 lines 25-32; Column 8 lines 32) 

Regarding claim 59, Case et al. teach maintaining the target below 350 degrees 
C by utilizing a cooling apparatus. (Column 6 lines 28-30) 

The differences between Case et al. and the present claims is that the 
semiconductor material be silver selenide is not discussed (Claims 50, 51) and utilizing 
a pressure less than 10 mTorr is not discussed (Claim 56). 

Regarding the semiconductor material being silver selenide (Claims 50, 51), 
Ovshinsky et al. teach Ovshinsky et al. teach a method of forming a memory device 
from semiconductor material. The memory device have a large dynamic range of 
electrical resistance values. (See Abstract; Column 1 lines 19-33) The memory material 
of the device is formed from a plurality of atomic constituent elements including at least 
one chalcogen element (i.e. Se) and may include at least one transition metal element 
(i.e. Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
layered by forming a plurality of discrete, relatively thin layers of different composition. 
Any number of layers can be used and multiple layers of the same alloy may be present 
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in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 

Regarding claim 56, Ovshinsky et al. teach utilizing a pressure 4-8 mT for 
sputtering semiconductor material. (See Table 2) 

The motivation for utilizing the features of Ovshinsky is that it allows for making a 
semiconductor memory element. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Claim 58 is rejected under 35 U.S.C. 103(a) as being unpatentable over Case et 
al. in view of Ovshinsky et al. as applied to claims 50-57 and 59 above, and further in 
view of Boys et al. (U.S. Pat. 4,500,508). 

The difference not yet discussed is positioning the magnetron to control 
temperature. (Claim 58) 

Regarding claim 58, Boys et al. teach positioning a magnetron to control the 
temperature. (Column 5 lines 34-45) 

The motivation for positioning a controllable magnetron is that it allows control of 
temperature of the target. (Column 5 lines 34-45) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Boys et al. because it 
allows for control of temperature of the target. 
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Claims 60-67 and 72-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Case et al. (U.S. Pat. 4,818,357) in view of Ovshinsky et al. (U.S. 
Pat. 5,534,711). 

Regarding claim 60, Case et al. teach forming a semiconductor material on a 
substrate including providing an apparatus having a chamber and vacuum enclosure 
include a target made of semiconductor material. Maintaining the semiconductor target 
at a temperature of less than about 350 degrees during the sputtering process. The 
semiconductor can be binary. (Column 7 lines 25-32; Column 7 lines 54-56; Column 8 
lines 52-63) 

Regarding claim 61, Case et al. teach maintaining the target below 350 degrees 
C by utilizing a cooling apparatus. (Column 6 lines 28-30) 

Regarding claim 62, Case et al. teach a target backing plate attached to and in 
thermodynamic contact with the semiconductor target. (Column 10 lines 64-68; Fig. 2) 

Regarding claim 63, Case et al. teach the sputtering target has a cooling 
chamber in the form of water jacket. (Column 1 0 lines 64-68) 

Regarding claim 64, Case et al. teach that the cooling chamber allows a cooling 
fluid to flow across the target backing plate. (Column 10 lines 64-68; Fig. 2) 

Regarding claim 65, the cooling flow is set by the operator and desired 
temperature. (Column 10 lines 64-68) 

Regarding claim 66, since the target can be cooled to a temperature less than 50 
degrees C the cooling fluid must be also at a temperature less than 50 degrees C. 
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Such range encompasses applicant's claims. (Column 7 lines 54-56; Column 10 lines 
64-68; Fig. 2) 

Regarding claim 67, Case et al. show in Fig. 2 that the thermal conductivity is 
maximized. (See Fig. 2) 

Regarding claim 72, Case et al. teach the target can be kept at a temperature 
less than 350 degrees C and pressure less than 40 mTorr. (Column 7 lines 44-51; 
Column 7 lines 54-56) 

Regarding claim 73, Case et al. teach maintaining the target at less than 350 
degrees C and utilizing a sputter gas having a molecular weight greater than neon. 
(Column 7 lines 54-56; Column 7 lines 25-32; Column 8 lines 32) 

Regarding claim 74, Case et al. teach the sputter deposition gas can be argon. 
(Column 8 lines 32). 

Regarding claim 75, Case et al. teach the sputter deposition gas to be an inert 
gas. Inert gas encompasses xenon. (Column 7 lines 25-32) 

The differences between Case et al. and the present claims is that the 
semiconductor material be silver selenide is not discussed (Claim 60) and maintaining 
the pressure less then 10 mT (Claim 76). 

Regarding the semiconductor material being silver selenide (Claim 60), 
Ovshinsky et al. teach Ovshinsky et al. teach a method of forming a memory device 
from semiconductor material. The memory device have a large dynamic range of 
electrical resistance values. (See Abstract; Column 1 lines 19-33) The memory material 
of the device is formed from a plurality of atomic constituent elements including at least 
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one chalcogen element (i.e. Se) and may include at least one transition metal element 
(i.e. Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
layered by forming a plurality of discrete, relatively thin layers of different composition. 
Any number of layers can be used and multiple layers of the same alloy may be present 
in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 

Regarding claim 76, Ovshinsky et al. teach utilizing a pressure 4-8 mT for 
sputtering semiconductor material. (See Table 2) 

The motivation for utilizing the features of Ovshinsky is that it allows for making a 
semiconductor memory element. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Claim 68 is rejected under 35 U.S.C. 103(a) as being unpatentable over Case et 
al. in view of Ovshinsky et al. as applied to claims 60-67 and 72-76 above, and further in 
view of Hollars et al. (U.S. Pat. 5,753,092). 

Regarding claim 68, Hollars et al. teach utilizing black paint on elements to 
facilitate heat removal. (Column 10 lines 45-56) 

The motivation for utilizing the color black is that it facilitates heat removal. 
(Column 10 lines 45-56) 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the feature of Hollars et al. because it 
allows for assisting in heat removal. 

Claims 69-71 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Case et al. in view of Ovshinsky et al. as applied to claims 60-67 and 72-76 above, and 
further in view of Boys et al. (U.S. Pat. 4,500,408). 

The differences not yet discussed is the use of a magnetron (Claim 69) and the 
magnetron controlling the temperature (Claims 70, 71). 

Regarding claims 69, 70, 71, Boys et al. teach positioning a magnetron to control 
the temperature. (Column 5 lines 34-45) 

The motivation for positioning a controllable magnetron is that it allows control of 
temperature of the target. (Column 5 lines 34-45) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Boys et al. because it 
allows for control of temperature of the target. 

Claims 77-84 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Case et al. (U.S. Pat. 4,81 8,357) in view of Ovshinsky et al. (U.S. Pat. 5,534,71 1 ). 

Regarding claims 77, 81 , Case et al. teach forming a semiconductor material on 
a substrate including providing a target made of semiconductor material in a sputter 
deposition chamber. Introducing a sputter gas into the chamber. Conducting a 
sputtering process on the target to produce a deposited semiconductor film on the 
substrate. Maintaining the semiconductor target at a temperature of less than about 
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350 degrees during the sputtering process. The semiconductor can be binary. (Column 
7 lines 25-32; Column 7 lines 54-56; Column 8 lines 52-63) Case et al. teach that the 
target is temperature is maintained at less than 250 degrees C during the sputtering 
process. (Column 7 lines 54-56) Case et al. teach the power density can be "less than 
about" 1 W/cm 2 . (Column 7 lines 56-58; i.e. 1.1 W/cm 2 is interpreted to read on " less 
than about" 1 W/cm 2 .) Case et al. teach the target can be kept at a temperature less 
than 350 degrees C and less than 40 mTorr. (Column 7 lines 44-51; Column 7 lines 54- 
56) 

Regarding claims, 78, 79, 82, 83, Case et al. teach maintaining the substrate at a 
high temperature above 30 degrees C. (Column 7 lines 52-54) 

The differences between Case et al. and the present claims is that the 
semiconductor material be silver selenide is not discussed (Claims 77, 81), forming 
alpha phase and beta phase silver selenide is not discussed (Claims 77, 81) utilizing a 
sputter power less than 250 W is not discussed (Claims 80, 84) and utilizing a pressure 
less than 10 mTorr is not discussed (Claims 80, 84). 

Regarding the semiconductor material being silver selenide (Claims 77, 81), 
Ovshinsky et al. teach Ovshinsky et al. teach a method of forming a memory device 
from semiconductor material. The memory device have a large dynamic range of 
electrical resistance values. (See Abstract; Column 1 lines 19-33) The memory material 
of the device is formed from a plurality of atomic constituent elements including at least 
one chalcogen element (i.e. Se) and may include at least one transition metal element 
(i.e. Ag). (Column 14 lines 64-68; Column 15 lines 1-12) The memory material can be 
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layered by forming a plurality of discrete, relatively thin layers of different composition. 
Any number of layers can be used and multiple layers of the same alloy may be present 
in the volume of memory material. (Column 19 lines 20-38) The layer of memory 
material can be deposited by sputtering. (Column 20 lines 56-60) 

Regarding forming alpha phase and beta phase silver selenide (Claims 77, 81), 
since the combination of Case et al. with Ovshinsky et al. suggest Applicant process 
conditions and silver selenide then deposition of alpha and beta phases will be taking 
place. (See Case et al. and Ovshinsky et al. discussed above) 

Regarding claims 80, 84, Ovshinsky et al. teach utilizing a sputter power of 40-60 
watts for depositing the semiconductor material. (See Table 2) 

Regarding claims 80, 84, Ovshinsky et al. teach utilizing a pressure 4-8 mT for 
sputtering semiconductor material. (See Table 2) 

The motivation for utilizing the features of Ovshinsky is that it allows for making a 
semiconductor memory element. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Case et al. by utilizing the features of 
Ovshinsky et al. because it allows for making a semiconductor memory element. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
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F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 1-84 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1, 2, 4, 6, 7, 9- 
20, 36-38, 40-48, 50-60, 76 and 77 of copending Application No. 10/230,279 in view of 
Case et al. (U.S. Pat. 4,818,357). 

Claims of copending Application No. 10/230,279 suggest the limitations of the 
present application except for the control of the temperature of the target. 

Case et al. teach controlling the temperature of the target for depositing binary 
semiconductor material. (See Case et al. discussed above) 

The motivation for utilizing the features of Case et al. is that it allows for 
preventing the material from evaporating. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified 10/230,279 by providing cooling as 
taught by Case et al. because it prevents evaporation of the target material during 



sputtering. 
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This is a provisional obviousness-type double patenting rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M-TH with every Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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